Gain-of-function somatic cell lines for drug discovery applications generated by homologous recombination.
Gene targeting allows for precise genomic engineering and has been used extensively to generate both loss-of-function and gain-of-function models in mice. Similar manipulation of the genome of somatic cell lines holds high value in basic and applied research, but has been hampered by low recombination frequencies and the subsequent labor-intensive analysis of a large number of cell clones. By combining gene targeting methods with fluorescence-activated cell sorting, gain-of-function cell lines were generated and identified based on a functional readout. To demonstrate the general applicability of this approach to drug discovery, we generated targeted promoter insertion cell lines for two key drug target classes -- the G protein-coupled receptor melanocortin-receptor 4 and the nuclear receptor peroxisome proliferator-activated receptor-gamma. Molecular analysis of the engineered cell clones confirmed the predicted integration of a constitutive promoter into an endogenous allele, and the appropriate pharmacology for these targets validated the use of these gain-of-function cell lines in drug discovery applications, including high-throughput compound screening.